The kleisin subunit of cohesin dictates damage-induced cohesion.
Cohesin, the protein complex that mediates sister chromatid cohesion, is required for faithful chromosome segregation and efficient repair of double-strand breaks (DSBs). Cohesion generation is normally restricted to S phase. However, in G2/M, a DSB activates cohesion generation near the DSB and genome-wide. Here, using budding yeast, we show that DSB-induced cohesion occurs when cohesin contains the kleisin subunit, Mcd1 (Scc1), but not when Mcd1 is replaced by its meiotic isoform, Rec8. We exploit this divergence to demonstrate that serine 83 of Mcd1 and the Chk1 kinase are critical determinants for DSB-induced cohesion. We propose that a DSB in G2/M activates Mec1 (ATR), which in turn stimulates Chk1-dependent phosphorylation of Mcd1 at serine 83. Serine 83 phosphorylation promotes chromatin-bound cohesin to become cohesive.